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Homo sapiens 

MARRAGGAM^GSLLLFALLAAGVAPI^WDLPEPRSRASKmVHSRQ^^ 60 

Mus musculus 

MTOOAGSSWLLRQLLLPAIJASGVAPFhnVDLPEPMl^SKIR™ 60 

Homo sapiens 

LBPSSPSPLGTA£)Hri^LRIX2RLQUHDLLGILLLKXALGVSI^RPi^ 121 

\ 

Mus musculus 

LBPPSLSLVGTAPPNTPRDQRLQI^HDLLRILLRKKALGMNFSGPAPPIQYRI^ 121 



Fig. 3 
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NMB.REF 

CTOTTACCCX300AGOAQAOCTX:CTC0aX:GACCTCTAC^ 60 
NMB MUT 

CTOTTACCCGGOAGOAOAGCTCTTOKXCOACCTCTA 
NNfB REF 

GGCrOAAOTGCCTATTTGGCCX3AAAGCCOTGGCV^OAGTGGC^ 120 
NMB MUT 

GGCTOAAOTGCCTATTTGGCOTAAAGCCGTGGCAGAGTGGCAAGGCAGGG^ 
NMB_RBF 

CGGCTCCGCCGCCGGGGCX:GGGCCCXn'GTTTGGCCQQTQCX:CGOTCCITAGCCT 1 80 

NMB MUT 

CGGCrCCOCXGCCGGGGCXGGGCCCCTGTTTGQCCGGTGCXCGGTCC^ 
NMB REF 

GGCGGGCrrCCGCCAGAAGCCCCTGGCGGAAGCGGTGCCCGCGTOCQGGCCAGAOTGTGG 240 
NMB MUT 

GGCGGGCTTCCGCCAGAAGCCCCTGGCGGAAGCGGTGCCCGCGTGCGGGCCAGAGTGTGG 
NMB^REF 

GTGTGCAGGTCTCTGGGCQGCCCAAAGGGGGTGCCCCTGCCTGGTAACCTAGCGGGAGGG 300 
NMB_MUT 

GTGTGCAGGTCTCTGGGCGGCCCAAAGGGGGTGCCCCTGCCTGGTAACCTAGCGGGAGGG 
NMB JU2F 

TGGGGACGGCGGGGAGGGCGGCGGGCGCGGGGCACGGCTCCGCTGCTCAGGGCAGGCTCC 360 
NMB_MUT 

TGGGGACGGCGGGGAGGGCGGCGGGCGCGGGGCACGGCTCCGCTGCTCAGGGCAGGCTCC 

NMB_REF » 
GCCCCCAGGGGCGCGGATTTAAAAGGATCGAAGGCAGCCCCGGAGCCCAGCGGCCGGGAA 420 
NMB_MUT 

GCCCCCAGGGGCGCGQATTTAAAAGGATCGAAGGCAGCCCCGGAGCCCAGCGGCCGGGAA 
NMB^RBF 

GCGCGCCCGAACGAAGCCGCGGCCCGGGCACAGCCATGGCCCQOCGGGCGGGGGGCGCTC 480 
NMB_MUT 

GCGCGCCCGAACGAAGCCGCGGCCCGGGCACAGCCATGGCCXJGGCGGGCGGGG^ 
NMB_REF 

GGATGTTCGGCAGCCTCCTGCTCTTCGCCCTGGriXXICTGCCGGCGTCC^ 540 
NMB_MUT 

GGATGTTCGGCAGCCTCCTGCIOTCGCCCTGCrCGCTGCC^ 
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NMB^REF 

OGOATCTCCCGGAOCCCCOCAGCCOAOCCAOCAAOATCCGAOTOCACTCGCOAGOCAACC 600 
NMB^MUT • 

GGGATCTCCCGGAQCCCCGCAOCCGAGCCAGCAAGATCCGAOTGCACTCGCGAGGCAACC 
NMB_REF 

TCTGGGCCACX:G0TAAGTCTTT0GGGACG0AGCAAGCAAGCGCCCCTC 660 
NMB^MUT 

TCTGGGCCACCGOTAAGTCTTTGGGGACGGAGCAAGCAAGCGCCCCTCATCCAGTTCAGA 
NMB_REF 

CX:CCATTTCCrTCTCAACCCTCTGG(^ 720 
NMB MUT 

CCCCATTTCCTTCrcAACCCTCTGGCCGCTC^^ 
NMB^REF * 

GTGGAAAACCCTGGGGCTCATCTAATTTAATAOATATGTACTTGAGACCCGGAC^ 780 
NMB_MUT 

GTGGAAAACX:CTGGGGCTCATCTAATTTAATAGATATGTACTTGAGAC^ 
NMB^REF 

GTGACTTGGCTAAGGTCGCGCAGCCAGTTTAAGACAGGGCTGGGCTAOATC 840 
NMB_MUT 

GTGACTTGGCTAAGGTCGCGCAGCCAOTTTAAGACAGGGCT^ 
NMB_REF 

ACTGCCAGCCGGTGCCCCTTACCTTAGGCGAGACTTAACCGAATCr^ 900 
NMB_MUT 

ACTGa:AGCCGGTGCX:CCTTACCriTAGGCGAGACrr^ 
N MB_REF 

TGTTTTTGCTGCACCTCCACTTTCCAGGCGCCTCTTC^ 960 
NMB_MUT 

TGTTTTTGCTGCACCTCCACTTTCCAGGCGCCTC^ 
NMB_R EF 

TTTTTCGTCCCITGTCCAAGCAGCCCACACAACTAGCAGAGTTTCT 1020 
NMB_MUT 

TTTTTCGTCCCTTGTCCAAGCAGCCCACACAACTAGCAGAGTTTCTCCCT 
NMB^REF 

CATCCXL\CCTTCCTGa:AGCTGTGCCATCXnxn^ 1080 
NMB_MUT 

CATCCCACCnrCCrGCCAGCTGTGCCATCCTCrCTACCTGTTCAGGAAA^ 
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NMB R£F 

CAGCKJrTTGCCACCACCX::AOACACCTTTOTGGCTCCTT 1 140 

NMB MUT 

CAGOATTTGCCACCACCCAGACACCTTrOTGGCTCCTTGOTOAGGTC 
NMB^REF 

OAGGAAGOTTAAOTOTCTTCCCGCTACAAGAACGOAAACOTGGOAOAGATGAGOAAC^ 1200 
NMB_MUT 

GAGGAAOGTTAAGTGTCTTCCCGCTACAAOAACGGAAACGTGGGAGAGATGAGGAAC^ 
NMB R£F 

TCCnnXlAGGTAGGATCCrOGCTOCrT 1260 
NMB MUT 

TCCTCTGAGGTAGGATCCTGGCTGCTTGACTTCCTTGTGCCT 
NMB^REF 

tcacitcatgggcaagaagagtctggagccttccagcx:catcccx:at^^ . 1320 

NMB MUT 

tcacttcatgggcaaoaaoagtctggagccttcqvgcccatccc^ 

NMB REF 

CCACACCTCCCTOAGGGACCAGCGACTGCAGCTGAGTCATGATCTGCTCGGAATC^ 1380 
NMB MUT 

CCACACCTCXXn^GAGGGACCAGCGACTGCAGCTGAOTCATGATCrGCrCGOAAT^ 
NMB REF 

GCT^\AGAAGGCTCTGGGCGTQAGCCTCAGCCGCCCCGCACCCCAAATCCAGGTGAGCCG 1440 
NMB MUT 

GCT^^AGAAGGCTCTGGGCGTGAGCCTCAGCCGCCCCGCACXCX: 
NMB_REF 

GGCCCCTGCTCCAATGTCAGGAGGGCCCAGCTGGGGCCATCCCCGGATCCTGCATGGGAG 1500 
NMB_MUT 

GGCCCCTGCTCCAATGTCAGGAGQGCCCAGCTGGGGCCATCCCCGGATCCTGCATGGAAG 
NMB_REF 

GAATTACCACCCAGTACTGTATTAGGGTGTGACTGTCTGACTAGGACATTATGGGTGTGG 1560 
NMB_MUT 

GAATTACCACCCAGTACTGTATTAGGGTGTGACTGTCTGACTAGGACATTATGGGTGTGG 
NMBJUBF 

ACCCCAGAAAGCCAGGTTTCCAGGCTTTTCCCTCTTGAGGCAGAGCTCAAAGOA 1620 

NMB_MUT 

ACCCCAGAAAGCCAGGTITCCAGGCITITCCCTim'GAGGCAGAGC^^ 
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NMB REP 

OTCCAAAOAAAOOAAGCTOACXriTCCCAGTAOACCCCATOOGaCAAO J680 
NMB_MUT 

GTCCAAACAAAGOAAGCTGACCTTCCCAGTAGACCCCATGGGGCAAGAAGTAGGGAAAGA 
NMB_REF 

AGTTCCCCTOACTCATCACCCAGTCTAAAGTAACAGACTGGGATCATCAGCCT^ 1740 
NMB MUX 

AGTfCCCCTGACTCATCACCCAGTCTAAAGTAACAGACTGGGATCATCAGCC^^ 
NMB_REF 

CAGGACCnrrCnXICCCAGTCTACAa^GTCT^ 1800 
NMB_MU T 

CAGGACCrTTCTCCC<XAGTCTACACAGTCTTGTCX:C^ 
NMB REF 

TAGfCAAGTCCACCTTTGCTGTGTCCraTOT 1860 
NMB_MUT 

TAGTCAAGTCX::AajrTTGCTGTGTCCTOTGTATGC^ 
NMB^REF 

CCCAGAGAGOGAAAOAGAAGTCAGCAOCCAAGACAGAGTCTGGACCITGTTCACCTGOAC 1920 
NMBJMUT 

CCCAGAGAGGGAAAGAGAAGTCAGCAOCCAAGACAGAGTCTGGACCTTGTTCACCTGGAC 
NMB^REF 

TGGAGCTCTTCCCATTCTCTCATCTOCCTCAGTATCCAGTGGTAGGGT^ 1980 
NMB MUX 

TGGAGCrCITCCCATTCTCTCATC^^ 
NMB REF 

GTACATTTGACGTTCTAGGCTGAATCACrGTTTCrTGTGAGG^ 2040 
NMB_MUT 

GTACATTTGACGTTCTAGGCTGAATCACTGTTTCITGTG 
NMB^REF 

GGATGTTTGGCAGCATCCCrGGTCTCTACATACTAGATGCCAGTAGCATC^^ 2100 
NMB^NiUt 

GGATGTTTGGCAGCATCCCTGGTCTCTACATACTAGATGCCAGTAGCATCTT^ 
NMB REF 

ATCAAGTTGTGACAACTGAAAAGACCTCCAGACATCACX:AGATGTCTGCro 2160 
NMB_MUT 

ATCAAGTTGTGACAACTGAAAAGACCTCCAGACATCACCAGATGTCTGCTGGGGGAGAGG 
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NMB_RBF 

GCrCCAAATCATTATTOOTTOTCAGTCACTOATCTATGGOATTCAAOACT^ 2220 
NMB MUT 

GCCCCAAATCATTATTGGTTOTCAGTCACTOATCTATGGGATTCAAOACT^ 
NMB_REF 

AGCCAAGCTAGCCTCAAGGTATAGCCCCGCTGAGTGGCAACTCCITCA^^ 2280 
NMB.MUT 

AGCCAAGCTAGCCTCAAGGTATAGCCX^CGCTOAGTGGCAACTanrCATTCCC^^ 
NMB^REF 

GGTGCTGTCXriTACroCACACCAOCCTCCCTGGTCXTGCT 2340 
NMB^MUT 

ggtgctgtccitactgcacacx:accctccct 
nmbjeubf 

tgatgtggtagaatgtcksgttttgactacaaastgctgggctcataa 2400 

NMB^MUT 

TGATGTGGTAGAATGTGGGTTTTGACTACAACX3TGCrroGGCI^ 
NMB R£F 

TAGCTGTATGACCITAGAAATGTCCCTTAACTTCTCT 24d0 
NMB_MUT 

TAGCTOTATGACCTTAOAAATGTCCCITAACTTCTCTA^ 
NMB_REF 

TAAAATGAAGATAATAAGGCCCATCTCCCATTAAATGAOACCATTTATGTCAAATGCT 2520 
NMB_MUT 

taaaatgaagataataaggcccatctccx:attaaatgagaccatttatgtc 

NMB^REF 

GCATGGTGCCTGGCTCATAGACAGCCCTTAGTAGATGCGAGCTCTTATCAGTCTGTGAGC 2580 
NMB_MUT 

GCAfGGTGCCTGGCTCATAGACAGCCCTTAGTAGATGCGAGCTCTTATCAGTCTGTGAGC 
NMB_REF 

TCCXJTGGCGGCACCTGTTGTAGACTCGCCITCATATCCCCCAGTGT^ 2640 
NMB_MUT 

TCCCTGGCGGCACCTGTTGTAGACTCGCCTTCATATCCCCCAGTGTGCCTAGCATATAGT 
NMB__REF 

GTGTGCATTTTGAAGGGAGAGGCATTCCCTAOAAAAGGTCCAAC(X:AGCCTCi^ 2700 
NMB MU T 

GTGfGCATTTTGAAGGGAGAGGCATTCCCTAGAAAAGGTCCAACCCAGCCTC^^C^ . 
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NMB^REF 

TCCCTOACTTCCTOAGGCACAOAACCAGCAOCCXCTOAOOACCTCAOATGTAAGGCCT 2760 
NMB_MUT 

TCCCTGACTTCCTGAGGCACAGAACCAGCAOCCCCTGAGGACCTCAGATGTAAGGCCTAG 
NMB^REF 

GAGCTTGGGCTQGCTGAGTCTGAAGGGAAACAATGTCACXrnjrAATGC^ 2820 
NMB.MUT 

GAGCITGGGCnXlGCTOAGTCTGAAGGGAAACAATGTCACCT^ 
NMB.RBF 

AGCTCTGACACATGCAGACCAACTAGAGAATCnXIAGAAGCAGCAGTGCCTACGTCT 2880 
NMB^MUT 

AGCTCTGACACATGCAGACCAACTAGAGAATCTCAGAAGCAGCAGTGCCT 
NNfB_RBF 

CTTCAGAGTGAGGTCTGGGGCAGAGCTGGGGTGGGGGAGTGAGGACGCTOACACTAGO^ 2940 
NMB_MUT 

CirCAGAOTGAGGTCTGGOGCAGAGCTGGGGTGGGGGAGTGAGGACGCTGACACT 
NMB^REF 

AGCACCAAGCACTOTATTTGGATTTTCTreCACGATC Tl ^ ^ ^ ^ 3000 
NMB^MUT 

AGCACCAGGCACTGTATTTGGATTTTCTTCCACGATC^^ 
NMB_REF 

TGGGTGGTTGGGGCrOTGTTCTGAGAAAACTACTGCCCCGACCCCTCCAAGGCAATTC^ 3060 
NMB^MUT 

tgggtggttggggctgtgttctgagaaaactactgcx:ccgaccx:ctcca^ 

NMB_REF 

GGTGCTCTGGGGCCTGCCTCAGCTGACAGCXTGCTGGTGCCCACCTCTGCAGACATCTGO 3 120 
NMB_MUT 

GGTGCTCTGGGGCCTGCCTCAGCTGACAGCCTGCTGGTGCCCACCTCTGCAGACATCTGG 
NMB_REF 

CACTTAGGAATGGCAGGATGCCCCTATCITrATCAGGAGCCCXTCC 3 1 80 

NMB^MUT 

CACITAGGAATGGCAGGATGCCCCTATCTTTATCAGGAGCCCITCCCT 
NMB^REF 

CTGTATGTTTC^triTCAGTACAGGAGGCTOCTGGT^ 3240 
NMB_MOT 

CIXn^ATGTTTCTCITCAOTACAGGAGGC^^ 
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NMB REP 

TAAfGQOGCAOACACAACAOCOTGOCTTAOATTCTOCCCACCCAGQOAAGOTGCTG^ 3300 
NMB MUT 

TAAfGGQGCAdACACAACAGCGTGGCTTAGACTOTGCCCACCCAGGGAAQGTGCTGAATG 
NMB^REF 

GGAC(XT0TTGATGGCCCX:ATCTGGATGTAAATCCTGAGCTC 3360 
NMB.MUT 

GOACOnxm'GATGGCCGCATCrGGATGTAAATCCTGAGCTCAAATCTCT 
NMB^REF 

TACTGTGATTTCTGGCTGGGTCACCAGAAATATCGCTtJA 3420 
NMB_MUT 

TACfGTGATTTCTGGCTGGGTCACCAGAAATATCOCTGATGCAGACACAGATTATGTO 
NMB_REF 

TGCTGTATTTCCTGCnnrCCCTOTTGAATTGGTGAATAAAACCTT^^ 3480 
NMBJMUT 

TGCTGTATTTCCrGCTTC(XTGTTOAATTOGTGAATAA>^ 
NMB^REF 

GCCfGGTCCTCT€CTTTCACCCGTCTT^ 3540 

NMB_MUT 

GCCTGGTCCTCTCCITrCACX:CGTCTTT^ 

NMB^REF 

AGAGTOTTCAGTGAGATGGGGCTGGCTCAAAAAGTCCAGAATACCCCATGCCATOGCACC 3600 
NMBJVIUT 

AGAGTGTTCAGTOAGATGGGGCrGGCrCAAAAAGTCCAGAATACCX:CATGCCAT^^ 
NMB_REF 

AGCCTGGCACTGACTCTGGCCTCCTACCCATTCATTCAGCAAGCAAATAACGCCT 3660 
NMB_MUT 

AGCCrGGCACTGACTCTGQCCTCCTACCCATTCATTCAGC^ 
NMB_REF ATGCXIAGGCTTCGTGCC 3677 
NMB_MUT ATGCCAGGCTTCGTGCC 



Fig. 5 (contrO 
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g-433 OT or r8l849288 (within NMB promoter) 
NMB REF 

CT0fTACCCGG0AGOA0AaCTCCTCaCCX:0ACCTCTACCCTCATOAAOA^^ 
NMB MUX 

CTOfrACCCGG0A0GAGAGCTCTTCGCCX:GACCTCTACCCrCATGAAGAOAGGCT 

g.438 OG or IVSl-f281 OO or i«217S567 (within NMB intron 1) 
NMB REF 

TTACCTTAGGOGAGACTTAACCGAATCITCTAACCGCTGGT^ 
NMB_MUT 

TTACCTTAGGCGAGACTTAACCGAATCTTCTAACGGCTGGTGTG^ 

g.630 OA or IVS1+47S OA or rs2292462 (within NMB intron 1) 
NMB REF 

GGALvAGCTGAGGGAGCAGGCITTGiXACCACCCAGACACCTTrGTGGC^^ 
NMB^MUT 

GGAAAAGCTGAGGGAGCAGGATTTGCCACCACCCAGACACCnTTOTGGCTCCTTGGT^^ 

g.864 OA or c.217 OA (position on the coding sequence (cDNA) from 
the NMB first codon) or p.P73T (within NMB exon 2) or islOSl 168 
NMB REF 

CCAGCCCATCCXCATTGGGGACAGCTCCCCACACCrCCCTGAGGGACCAGCGACT 
NMB_MUT 

CCAGCCCATCCCCATTGGGGACAGCTACCCACACCTCCCTOAGGGACCAGCGACTGCAGC 

g.l043 G>A or IVS2+66 G>A (unknown in databases) (within NMB intron 2) 
NMB REF 

GGCOVTCCCCGGATCCTGCATGGGAGGAATTACCACCCAGTACTGTATTAGGGTGTGACT 
NMB MUT 

GGCCATCCXCGOATCCTGCATGGAAGGAATTACCACCCAGTACTGTATTAGTO 

g. 1 1 73 G>C or IVS2+196 G>C(unknown in databases) (within NMB intron 2) 
NMB_REF 

gcaoagctcaaaggaggaacagtccaaagaaaggaagctgaccttcccagtagacccx:at 

NMB_MUT 

GCAGAGCTCAAAGGAGGAACAGTCCAAACAAAGGAAGCTGACCnTCCCAGTAGACCCC^ 

g.2493 A>G or IVS2-251 A>G or rs3809508 (within NMB intron 2) 
NMB_REF 

GTGAGGACGCTGACACTAGCCCAGCACCAAGCAeTGTATTTGGATTTTCT^ 
NMB^MUT 

GTGAGGACGCTGACACTAGCCCAGCACCAGGCACTGTATTTGGATTTTCT^ 
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g.2708 OT or IVS2-36 OT (unknown in databases) (within NMB intron 2) 
NMB.RBF 

AATGOCAGOATCK:CCCTATCTTTATC7VaOAOCCX:CrrCCC^ 
NMB.MUT 

AATQaCAQOATGCCCCTATCTTTATCAOOAGCCCTTCCC^^ 

g.2817 T>C or g.*38 T>C or r83748371 (within NMB 3' untranslated region) 
NMB_REF 

TAATGGGGCAGACACAACAGCXjTGGCITAGATTGTGCCCACCCAGOOAAGGTGCTGAATO 
NMB_MUT 

TAATGGGGCAGACACAACAGCGTGGCTTAGACTGTGC(XAa:CAGGOAAGOTG(jrOAATO 

g.2863 OG or g.'*'84 OG or r8l804012 (within NMB 3' untranslated region) 
NMB^REF 

GTGCrGAATGGOACCCTGTTOATGGCCCCATCTGOATOTAAATCCTOAGCTCAAAfCTCT 
NMB_MUT 

OTGCTGAATGGGACCCIXjTTGATGGCCGCATCTGGATGTAAATCCTGAGCTCAAATCT 

g.3022 OA or g.*243 OA or rs3748372 (within NMB 3* untranslated region) 
NMB_REF 

ATAAAACCITGCT<mTACATACAATGCCTGGTCCTCrCCT^ 
NMB_MUT 

ATAAAACXTTGCTCTTTACATAAAATGCXn'GGTCCTCTCCTT^ 



Fig. 7 (conf ) 



